Upcoming Intelligent Traffic Control Systems (ITSCs) will base their optimization processes on crowdsensing data obtained for cars that are used as mobile sensor nodes. In conclusion, public cellular networks will be confronted with massive increases in Machine-Type Communication (MTC) and will require efficient communication schemes to minimize the interference of Internet of Things (IoT) data traffic with human communication. In this demonstration, we present an Open Source framework for context-aware transmission of vehicular sensor data that exploits knowledge about the characteristics of the transmission channel for leveraging connectivity hotspots, where data transmissions can be performed with a high grade if resource efficiency. At the conference, we will present the measurement application for acquisition and live-visualization of the required network quality indicators and show how the transmission scheme performs in real-world vehicular scenarios based on measurement data obtained from field experiments.
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I. INTRODUCTION
With massive deployment of cars used as mobile sensor nodes proving information for crowdsensing-based cloud services, the efficiency of the communication becomes a major challenge as this kind of MTC is usually performed in public cellular networks, leading to a competition of IoT devices and human participants among the available network resources. Usually, the obtained data is transmitted in a periodical way without considering the properties of the radio channel. Consequently, many transmissions happen during low quality periods of the channel and waste spectrum-and energy resources. To overcome this issue, the anticipatory communication scheme has been proposed [1] . Instead of immediately transmitting the measured information, data is aggregated locally if the current channel quality is low and transmitted when the vehicle experiences a connectivity hotspots, where transmissions can be performed in a very resource-efficient way. While this approach introduces another delay into the processing chain due to the local buffering, it satisfies the requirements of most crowdsensing-based services (e.g. traffic control, road quality estimation and weather forecast), as these work well with data that is up-to-date in the dimension of several minutes.
In recent work [2] , we proposed a context-aware data transmission scheme as an extension to Channel-aware Transmission (CAT) [3] that uses machine learning based throughput prediction in order to optimize the transmission time and avoid transmissions during low channel quality periods. In this paper, the software framework for measuring and evaluation of the context-aware transmission schemes is demonstrated. The framework itself is available as Open Source. Furthermore, the mobility context parameters consisting of the vehicle's velocity and direction as well as position information and map knowledge. All context parameters are recorded during the transmission phases and form the training data for the machine learning based prediction mechanism. In order to take the application requirements into account, the behavior is configured with the system parameters that describe the transmission metric Φ, which is either directly mapped to one of the downlink indicators or is derived by a combination of multiple indicators. In [2] , we evaluated the data rate prediction accuracy with different machine learning models and used the prediction results themselves as a CAT metric. Fig. 2 shows key results for the achieved prediction accuracy as well as for the the machine learning based CAT in a real-world evaluation. Using the data rate prediction as a metric for context-aware communication, the resulting mean data rate has been improved by up to 164% on highway scenarios. The results further showed that no single network quality indicator provides enough information on its own for identifying a connectivity hotspot with a high grade of certainty. Consequently, the machine learning based metric (M5 decision tree) achieves the highest data rate gains as it considers the available information as a whole and sets into relation to the payload size.
II. SYSTEM ARCHITECTURE

III. DEMONSTRATION
The demonstration at the conference venue will show the main features the context-aware transmission approach and will feature live capturing of network quality data as well as context-aware vehicular communication based on experimental traces.
A. Data Acquisition and Live Analysis with an Android-based Measuring App
The first part of the demo will address the topic of obtaining network quality data in real world cellular networks. For this purpose, an Android-based measuring application will be presented that is able to capture and visualize the behavior of the current network quality indicators as well as performing and evaluating data transmissions with the CAT communication scheme. The application is freely available as Open Source 1 and is intended to be used to capture the required training data for the machine-learning based data rate prediction. Additionally, it serves as a starting point for the evaluation of novel context-aware transmission schemes. 1 Fig. 3 . Live-visualization of the mobility behavior and network quality indicators based on real-world trace data
B. Visualization of the Real-world Context-aware Transmission Behavior in a Vehicular Scenario
The second part will show how the proposed resourceefficient transmission scheme behaves in a real-world vehicular context. For this purpose, we will utilize the obtained traces from the large-scale field evaluation and visualize the dynamic mobility behavior of the measurement vehicle on its driven trajectory as well as the channel conditions the vehicle is experiencing at the respective locations. The dataset consists of Key Performance Indicator (KPI) measurements from 4000 transmissions that were performed in a public cellular network with more than 1000 km total driven distance and is publicly available at [4] .
